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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a cleaning liquid 
which can effectively wipe away and remove the dust or 
rubbish attached to a magnetic head or the soils due to 
matters falling from a magnetic layer and which can 
maintain such cleaning effects for a long term. 
SOLUTION: The solvent of the cleaning liquid is water or 
at least one org. solvent selected from among alcohols, 

org. fluorine-contg. inert solvents, etc. The cleaning R i O — P — O R 2 

liquid contains an org. phosphite of the formula (wherein I 
R1, R2 and R3 are each 1-24C alkyl, 1-1 0C haloalkyl, a O R a 

1-24C ether-contg. group, phenyl or a benzene-ring- 
contg. group) in an amt. of 0.01 wt.% or higher but lower 
than 50 wt.%. The liquid may further contain an org. 
thiophosphite in an amt. of 0. 01 wt.% or higher but lower 
than 50 wt.%. 
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[Claim(s)] 

[Claim 1]Cleaning liquid for magnetic-recording heads which contains an organic phosphorous 
acid compound (** 1) less than 50% of the weight 0.01% of the weight or more in independent 
solvents or these mixed solvents of water or alcohol, a fluorine system inert organic solvent, and 
the other organic solvents, and is characterized by things. 
[Formula 1] 
R1O-P-OR2 
I 

OR3 

The substituent in which each substituent (R1, R2, R3) has the aliphatic series alkyl group of the 
carbon numbers 1-24, a containing halogen alkyl group of the carbon numbers 1-10, an ether 
content substituent of the carbon numbers 1 -24, a phenyl group, or a benzene ring skeleton here 
[Claim 2]Cleaning liquid for magnetic-recording heads which contains an organic 
thiophosphorous acid compound (** 2) less than 50% of the weight 0.01% of the weight or more 
in independent solvents or these mixed solvents of water or alcohol, a fluorine system inert 
organic solvent, and the other organic solvents, and is characterized by things. 
[Formula 2] 
Ri S — P — S R2 
I 

SRa 

A substituent in which each substituent (R1, R2, R3) has an aliphatic series alkyl group of the 
carbon numbers 1-24, a containing halogen alkyl group of the carbon numbers 1-10, an ether 
content substituent of the carbon numbers 1 -24, a phenyl group, or a benzene ring skeleton here 
[Claim 3]A cleaning tape for magnetic-recording heads which contains an organic phosphorous 
acid compound (** 3), and is characterized by things. 
[Formula 3] 
R1O-P-OR2 
I 

ORa 

The substituent in which each substituent (R1, R2, R3) has the aliphatic series alkyl group of the 
carbon numbers 1-24, a containing halogen alkyl group of the carbon numbers 1-10, an ether 
content substituent of the carbon numbers 1-24, a phenyl group, or a benzene ring skeleton here 
[Claim 4]A cleaning tape for magnetic-recording heads which contains an organic 
thiophosphorous acid compound (** 4), and is characterized by things. 
[Formula 4] 
Ri S-P-SR2 
I 

SRs 

A substituent in which each substituent (R1, R2, R3) has an aliphatic series alkyl group of the 
carbon numbers 1-24, a containing halogen alkyl group of the carbon numbers 1-10, an ether 
content substituent of the carbon numbers 1-24, a phenyl group, or a benzene ring skeleton here 
[Claim 5]A cleaner for magnetic-recording heads having a cleaning tape containing an organic 
phosphorous acid compound (** 5). 
[Formula 5] 
Ri O-P-OR2 
I 

OR3 

The substituent in which each substituent (R1, R2, R3) has the aliphatic series alkyl group of the 
carbon numbers 1-24, a containing halogen alkyl group of the carbon numbers 1-10, an ether 
content substituent of the carbon numbers 1-24, a phenyl group, or a benzene ring skeleton here 
[Claim 6]A cleaner for magnetic-recording heads having a cleaning tape containing an organic 
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thiophosphorous acid compound (** 6). 
[Formula 6] 
Ri S-P-SR2 
I 

SRa 

A substituent in which each substituent (R1, R2, R3) has an aliphatic series alkyl group of the 
carbon numbers 1-24, a containing halogen alkyl group of the carbon numbers 1-10, an ether 
content substituent of the carbon numbers 1 -24, a phenyl group, or a benzene ring skeleton here 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the cleaning liquid for magnetic-recording heads, 
the cleaning tape for magnetic-recording heads, and the cleaner for magnetic-recording heads 
that uses this cleaning tape. 
[0002] 

[Description of the Prior Art]As a cleaner of magnetic heads, such as a videotape recorder 
(VTR), conventionally, Magnetic recording media, such as a head cleaner of the wet type which 
wipes away a head surface with arbitrary organic solvents, and a coarse tape of surface 
roughness, and the medium which applies the paint containing many abrasive soap on a 
nonmagnetic substrate are produced, and there is a dry-type head cleaner which deletes a head 
compulsorily using this medium. 

[0003]Many cleaners of the wet type which wipes away a head and is generally cleaned with 
alcohol, the cleaning liquid which consists of organic solvents, such as a fluorine system, etc. are 
used. At broadcasting stations, such as television, cleaning with cleaning liquid gains popularity to 
highly efficient mechanisms, such as a business-use videotape recorder (VTR). The wet cleaner 
of capstans, such as the usual tape recorder, etc. is more effective also about cleaning of a 
running system. 

[0004]Until now, the chlorofluocarbon R-133, ethanol, etc. which are indicated to JP,56-55790,Y 
paying attention to quick-drying capability with good cleaning liquid used for the cleaner of the 
conventional wet type are used. 

[0005]In JP,5-117693,A, JP,8-138218,A, and JP,8-161 714,A, using what added perfluoro 
polyether into ketone or the organic medium of an ester system without using chlorofluocarbon 
is indicated on earth environment. How (JP,1-1 1 98698,A) to raise cleaning power is also 
reported by using soluble high N-methyl pyrrolidone etc. 

[0006]Here, many of things currently used concretely are water, an alcoholic mixture, or a 
fluorine system inertness organic solvent. 

There are some in which a small amount of fatty acid and fatty acid ester are dissolved in order 
to improve friction with the tape after cleaning. 

[0007] On the other hand, since dry type does not use an organic solvent, many influences which 
it has to the electronic equipment which is around head are generally used from it being few and 
being easy. 

[0008] Here, in a dry-type cleaning tape, the affix of a head is mechanically removed by sliding 
the field which is going to clean a polished surface. At this time, it has polish nature with too 
much polished surface, or there is a long possibility more than needed of it being effective in 
washing if time sliding is carried out, but deleting a head superfluously. 

[0009] For this reason, in JP,6-274839,A, the image is recorded on the polished surface and the 
cleaning tape in which the magnetic head was made not to be ground more than needed is 
indicated so that a user can monitor an image simultaneously with cleaning. 
[0010]In addition, while piling up two-layer [ from which Youngs modulus differs as a cleaning 
layer ] in JP,6-139531,A and making a surface layer contain with a Mohs hardness [ of five or 
more ] inorganic powder, The cleaning tape which was 2-20 nm arithmetical-mean-deviation-of- 
profile Ra to ****** and JP,6-254770,A at a polishing layer with with a Mohs hardness [ of eight 
or more ] inorganic substance powder. The cleaning tape which made fatty acid whose melting 
points are 40 ** - 80 **, and fatty acid ester whose melting point is -20 **-30 ** contain is 
indicated. This is kept from having polish nature with too much polished surface. 
[0011] 

[Problem(s) to be Solved by the Invention]however, although the dark-brown dirt of a head 
sliding surface by which it is generated inside when a metal tape is used can be easily wiped 
away in general cleaning, a head surface becomes dirty immediately and the output gets worse 
with time. For this reason, after cleaning, there was a problem that that cleaning effect was not 
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maintainable for a long time. 

[0012]This invention is made in view of such a technical problem, and is a thing, 
the purpose is to provide the cleaning liquid for magnetic-recording heads which can carry out 
eradication removal of the dirt of the dust and garbage which were alike and adhered, and the 
omission thing which was omitted from the magnetic layer effectively, and can maintain this 
cleaning effect further for a long time. 

[0013]This invention can carry out eradication removal of the dirt of the dust and garbage 
adhering to a magnetic head, and the omission thing which was omitted from the magnetic layer 
effectively, It aims at providing the cleaning tape for magnetic-recording heads which can 
furthermore maintain this cleaning effect for a long time, and the cleaner for magnetic-recording 
heads which uses this cleaning tape. 
[0014] 

[Means for Solving the Problem]Cleaning liquid for magnetic-recording heads of this invention, 
Inside of water or alcohol, a fluorine system inert organic solvent, and other organic solvents, It 
is what contains an organic phosphorous acid compound (** 7) less than 50% of the weight 0.01% 
of the weight or more in independent solvents or these mixed solvents, Or an organic 
thiophosphorous acid compound (** 8) is contained less than 50% of the weight 0.01% of the 
weight or more in independent solvents or these mixed solvents of water or alcohol, a fluorine 
system inert organic solvent, and the other organic solvents. 
[0015] 
[Formula 7] 
Ri O-P-OR2 
I 

OR3 

[0016]The substituent in which each substituent (R1, R2, R3) has the aliphatic series alkyl group 
of the carbon numbers 1-24, a containing halogen alkyl group of the carbon numbers 1-10, an 
ether content substituent of the carbon numbers 1-24, a phenyl group, or a benzene ring 
skeleton here [0017] 
[Formula 8] 
Ri S-P-SR2 
I 

S Ra 

[0018]The substituent in which each substituent (R1, R2, R3) has the aliphatic series alkyl group 
of the carbon numbers 1-24, a containing halogen alkyl group of the carbon numbers 1-10, an 
ether content substituent of the carbon numbers 1-24, a phenyl group, or a benzene ring 
skeleton here [001 9] According to the cleaning liquid for magnetic-recording heads of this 
invention, an organic phosphorous acid compound (** 7) is contained less than 50% of the weight 
0.01% of the weight or more, Or since the organic thiophosphorous acid compound (** 8) is 
contained less than 50% of the weight 0.01% of the weight or more, these organicity phosphorous 
acid compound or an organic thiophosphorous acid compound can form a tunic in the head after 
cleaning by the chelate effect of 

[0020]A cleaning tape for magnetic-recording heads of this invention comes to contain an 
organic phosphorous acid compound (** 7), and contains an organic thiophosphorous acid 
compound (** 8). According to the cleaning tape for magnetic-recording heads of this invention, 
an organic phosphorous acid compound (** 7) is contained, Or since an organic thiophosphorous 
acid compound (** 8) is contained, these organicity phosphorous acid compound or an organic 
thiophosphorous acid compound can form a tunic in a head after cleaning by a chelate effect of 

[0021]A cleaner for magnetic-recording heads of this invention has a cleaning tape containing an 
organic phosphorous acid compound (** 7), and contains an organic thiophosphorous acid 
compound (** 8). According to the cleaner for magnetic-recording heads of this invention, it has 
a cleaning tape containing an organic phosphorous acid compound (** 7), Or since it has a 
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cleaning tape containing an organic thiophosphorous acid compound (** 8), these organicity 
phosphorous acid compound or an organic thiophosphorous acid compound can form a tunic in a 
head after cleaning by a chelate effect of 
[0022] 

[Embodiment of the Invention] Hereafter, an embodiment of the invention is described. First, the 
embodiment of the invention concerning the cleaning liquid for magnetic-recording heads is 
described. 

[0023]Here, the cleaning liquid for magnetic-recording heads which contains an organic 
phosphorous acid compound or an organic thiophosphorous acid compound in the predetermined 
range is explained to the independent solvents or these mixed solvents of water or the organic 
solvents, and they are mentioned about the effect. 

[0024]The organic phosphorous acid compound (** 9) used for the cleaning liquid of this 
invention, Each substituent (R1 , R2, R3) which has chemical structure as shown below and it has 
in the structure, For example, it is a substituent which has the aliphatic series alkyl group of the 
carbon numbers 1-24, a containing halogen alkyl group of the carbon numbers 1-10, an ether 
content substituent of the carbon numbers 1-24, a phenyl group, or a benzene ring skeleton. 
[0025] 
[Formula 9] 
R1O-P-OR2 
I 

ORa 

[0026] Speaking concretely, being able to mention phosphorous acid tributyl, phosphorous acid 
triethyl, phosphorous acid tris (2-ethylhexyl), phosphorous acid TORIBUTOKISHI ethyl, 
phosphorous acid octyldiphenyl, phosphorous acid tris (isopropylphenyl), etc., for example. 
[0027]An organic thiophosphorous acid compound (** 10) used for cleaning liquid of this 
invention, Each substituent (R1, R2, R3) which has chemical structure as shown below and it has 
in the structure, For example, it is a substituent which has an aliphatic series alkyl group of the 
carbon numbers 1-24, a containing halogen alkyl group of the carbon numbers 1-10, an ether 
content substituent of the carbon numbers 1-24, a phenyl group, or a benzene ring skeleton. 
[0028] 

[Formula 10] 
Ri S-P-SR2 
I 

SRs 

[0029]Speaking concretely, being able to mention trilauryl trithiophosphite (LTP), TORICHIO 
phosphorous acid tributyl (LTB), TORICHIO phosphorous acid triethyl (LTE), etc., for example. 
[0030]The organic phosphorous acid compound (** 9) or the organic thiophosphorous acid 
compound (** 10) mentioned above may be used alone, respectively, Or of course, it may be 
used [ the mixture of two or more sorts of organic phosphorous acid compounds (** 9), the 
mixture of two or more sorts of organic thiophosphorous acid compounds (** 10), or ] as a 
mixture of one or more sorts of organic phosphorous acid compounds (** 9), and an organic 
thiophosphorous acid compound (** 10), respectively. 

[0031]As a solvent used for cleaning liquid of this invention, independent solvents or these mixed 
solvents of water or alcohol, a fluorine system inert organic solvent, and the other organic 
solvents can be used. 

[0032]That is, as for cleaning liquid used by this invention, it is desirable to dissolve an organic 
phosphorous acid compound (9) or an organic thiophosphorous acid compound (10), and for there 
to be a cleaning effect of a head. For this reason, as a solvent component of cleaning liquid used 
in this invention, For example, water, methanol, ethanol, isopropyl alcohol (IPA), Alcohol system 
organic solvents, such as n-propyl alcohol, methyl ethyl ketone (MEK), Ketone solvent, such as 
methyl isobutyl ketone (MIBK) and acetone, Chlorofluorocarbon, such as ether system solvents, 
such as hydrocarbon, such as aromatic hydrocarbon, such as ester solvent, such as ethyl 
acetate and butyl acetate, toluene, and xylene, pentane, hexane, and heptane, and diethylether, 
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and Freon, perfluorocarbon, etc. can be used. These mixed solvent systems may be sufficient. 
[0033]It is a necessary condition that an organic phosphorous acid compound or an organic 
thiophosphorous acid compound which is not to corrode a base of a circumference of that it is 
quick-drying capability as a solvent, harmless to a human body, and a head, etc. and a solute 
dissolves. 

[0034]As for a quick-drying solvent, since there are many low things of the flash point, when 
using these, it is desirable to mix with water in a solvent of a water-soluble alcohol system, or to 
use a solvent of a noncombustible perfluoro system in a hydrophobic solvent, mixing suitably. 
[0035]Content of an organic phosphorous acid compound in this invention or an organic 
thiophosphorous acid compound is less than 50 % of the weight of 0.01 % of the weight or more 
to full weight, is 25 or less % of the weight of 0.5 % of the weight or more preferably, and is 25 % 
of the weight more than per % of the weight more preferably. Here, when too small, a cleaning 
effect may not continue, and aggravation of the endurance of a magnetic recording medium may 
be caused by depositing on a head, when too large, or having an adverse effect on friction with a 
guide. 

[0036]There are a method of using a cassette type cleaner of a wet type as shown in drawing 1 
as the method of cleaning, and a method of using it, infiltrating cleaning liquid into cloth, such as 
crossing, directly. 

[0037]It is preferred to provide coating layers, such as carbon black, on polyethylene 
terephthalate etc. which are usually used in a cleaning tape as a substrate impregnated with 
cleaning liquid. It is usable also in a cloth material of tape shape. As a cloth material, trade name 
TORESHI by Toray Industries, Inc. and a trade name wiping cloth by Kuraray Co., Ltd. are 
suitable, for example. What had width of a tape and shape of a cassette for every recording 
system is used for a cleaning tape of composition like drawing 1. 

[0038]It is [ cloth material / which is used for a ** case which uses cleaning liquid similarly 
infiltrating cloth, such as crossing, directly ] usable in what [ besides material used for a 
cassette / each ] are conventionally publicly known. 

[0039]Next, a concrete example of this invention is described using Tables 1-4. However, as for 
this invention, it is needless to say that it is not what is limited to these examples. 
[0040]First, adjustment of cleaning liquid is explained. As shown in Tables 1-4, various cleaning 
liquid was adjusted. That is, as an organic phosphorous acid compound or an organic 
thiophosphorous acid compound, phosphorous acid tributyl, phosphorous acid triethyl, and 
phosphorous acid octyldiphenyl were used. As an organic thiophosphorous acid compound, 
trilauryl trithiophosphite (LTP) and TORICHIO phosphorous acid tributyl (LTB) were used. 
[0041 ]As a solvent which dissolves an organic phosphorous acid compound or an organic 
phosphorous acid compound, Independent solvents or these mixed solvents of water, ethanol, 
isopropyl alcohol (IPA), methyl ethyl ketone (MEK), methyl isobutyl ketone (MIBK), toluene, 
pentane, n-hexane, Freon, or perfluorocarbon were used. Concentration of an organic 
phosphorous acid compound or an organic phosphorous acid compound was made into 0.01 % of 
the weight - 1 00% of the weight of a range. 

[0042] Next, existence in which a sliding surface of a magnetic parametric performance and a 
head gets damaged about cleaning liquid adjusted as mentioned above, and existence of dirt of a 
head were evaluated. It seems that a valuation method of these evaluation criteria is described 
below. First, using 8mmVTR (the Sony Corp. make, trade name BV-S1500), about cleaning liquid 
adjusted to a presentation shown in Tables 1-4, a cleaning cloth (trade name TORESHI by Toray 
Industries, Inc.) was impregnated with 1-2 ml, and a head was wiped away. Next, the magnetic 
parametric performance (output in 7Mhz) of a standard reference tape for a cleaning test (tape 
which output deterioration tends to specialize in order to see a cleaning effect) was measured 
after head cleaning. 

[0043]Then, record reproduction was carried out under a condition of 40 ** and 20%RH for 20 
hours. Here, a magnetic parametric performance was measured after 20-hour use. Early stages 
of a magnetic parametric performance were set to zero dB, and aggravation (dB) of a magnetic 
parametric performance after 20-hour use was measured. Existence in which a sliding surface of 
a magnetic-recording head gets damaged was checked simultaneously. A magnetic-recording 
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head was observed with an optical microscope. Here, the following standards estimated a result 
observed with an optical microscope. 

O : — thing **: which does not have adhesion of an omission thing in a sliding surface of a head 
— although there is no affix in a head surface, adhesion of a thing x:omission thing colored 
blackish brown can be checked — in O, it is in the most desirable state here. However, a case of 
** is also in a state which is satisfactory practically. However, in x, practical use is not borne. 
[0044]Thus, after evaluating a magnetic parametric performance, existence in which a sliding 
surface of a head gets damaged, and existence of dirt of a head, record reproduction was further 
carried out under a condition of 40 ** and 20%RH for 20 hours. The same item as the 20-hour 
progress back was evaluated after 40-hour progress from after 20-hour progress (i.e., an initial 
state). 
[0045] 
[Table 1] 
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[0046] 
[Table 2] 
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[0049]Next, the evaluation result about the cleaning liquid adjusted as mentioned above is 
explained using Tables 1-4. 

[0050]As shown in Table 1, the cleaning liquid in Examples 1-19 and the comparative examples 
1-3 dissolves phosphorous acid tributyl in various solvents. The cleaning liquid in Examples 1-5 
and the comparative examples 1-2 dissolves phosphorous acid tributyl in toluene in 0.01 to 100% 
of the weight of the range, also setting here after 20-hour progress and 20-hour progress [ +20 
hour ], when concentration is 0.01 % of the weight (example 1) — getting damaged — although it 
did not accept, evaluation of head dirt was **. moreover — also setting after 20-hour progress 
and 20-hour progress [ +20 hour ], when concentration is 0.1 % of the weight (example 2) — 
getting damaged — although it did not accept but evaluation of head dirt was O after 20-hour 
progress, after 20-hour progress [ +20 hour ], evaluation of head dirt was **. moreover — also 
setting after 20-hour progress and 20-hour progress [ +20 hour ], when concentration is 1 to 25 
% of the weight (examples 3-5) — getting damaged — it did not accept and evaluation of head 
dirt was O. However, in [ when concentration is 50 % of the weight (comparative example 1) ] 
after 20-hour progress [ +20 hour ], When evaluation of head dirt was x and concentration was 
100 % of the weight (comparative example 2), evaluation of the head dirt after 20-hour progress 
is x, and the head had generating of an adhering object, and after 20 hours after tape running, it 
was stuck and **** generated it. 

[0051]The cleaning liquid in Examples 6-11 and the comparative example 3 dissolves 
phosphorous acid tributyl in n-hexane in 0.01 to 100% of the weight of the range, also setting 
here after 20-hour progress and 20-hour progress [ +20 hour ], when concentration is 0.01 % of 
the weight (example 6) — getting damaged — although it did not accept, evaluation of head dirt 
was **. moreover — also setting after 20-hour progress and 20-hour progress [ +20 hour ], 
when concentration is 0.1 % of the weight (example 7) — getting damaged — although it did not 
accept but evaluation of head dirt was O after 20-hour progress, after 20-hour progress [ +20 
hour ], evaluation of head dirt was **. moreover — also setting after 20-hour progress and 20- 
hour progress [ +20 hour ], when concentration is 1 to 25 % of the weight (examples 8-10) — 
getting damaged — it did not accept and evaluation of head dirt was O. moreover — also setting 
after 20-hour progress and 20-hour progress [ +20 hour ], when concentration is 50 % of the 
weight (example 11) — getting damaged — although it did not accept, evaluation of head dirt 
was **. However, when concentration was 1 00 % of the weight (comparative example 3), 
evaluation of the head dirt after 20-hour progress was x. 

[0052]The cleaning liquid in Examples 12-16 is 0.5 % of the weight, and dissolves phosphorous 
acid tributyl in ethanol, toluene, water/ethanol (1/1), water/isopropyl alcohol (IPA) (1/1), or 
perfluorocarbon. also setting in all the examples here after 20-hour progress and 20-hour 
progress [ +20 hour ] — getting damaged — it did not accept and evaluation of head dirt was O. 
[0053]The cleaning liquid in Examples 17-19 dissolves phosphorous acid tributyl in isopropyl 
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alcohol (IPA) in 0.01 to 1% of the weight of the range, also setting here after 20-hour progress 
and 20-hour progress [ +20 hour ], when concentration is 0.01 % of the weight (example 17) — 
getting damaged — although it did not accept, evaluation of head dirt was **. moreover — also 
setting after 20-hour progress and 20-hour progress [ +20 hour ], when concentration is 0.1 % of 
the weight (example 18) — getting damaged — although it did not accept but evaluation of head 
dirt was O after 20-hour progress, after 20-hour progress [ +20 hour ], evaluation of head dirt 
was **. moreover — also setting after 20-hour progress and 20-hour progress [ +20 hour ], 
when concentration is 1 % of the weight (example 19) — getting damaged — it did not accept 
and evaluation of head dirt was O. 

[0054]If phosphorous acid tributyl in Examples 1-19 and the comparative examples 1-3 is seen 
from the evaluation result of the cleaning liquid which dissolved in various solvents as shown in 
Table 1 , things can say next, namely, — setting after 20-hour progress and 20-hour progress 
[ +20 hour ], when concentration is less than 50 % of the weight of 0.01 % of the weight or more 
— getting damaged — it did not accept. In some examples, evaluation of head dirt was ** in 
either or the both sides after 20-hour progress or 20-hour progress [ +20 hour ]. However, in 
each evaluation criteria, it is satisfactorily [ practically ] satisfied, moreover — also setting after 
20-hour progress and 20-hour progress [ +20 hour ], when concentration is 25 or less % of the 
weight of 0.5 % of the weight or more — getting damaged — it did not accept and evaluation of 
head dirt was O. Therefore, in each evaluation criteria, it is satisfied. 

[0055]Next, as shown in Table 2, the cleaning liquid in Examples 20-38 and the comparative 
examples 4-6 dissolves trilauryl trithiophosphite (LTP) in various solvents. The cleaning liquid in 
Examples 20-24 and the comparative examples 4-5 dissolves trilauryl trithiophosphite (LTP) in 
toluene in 0.01 to 100% of the weight of the range, also setting here after 20-hour progress and 
20-hour progress [ +20 hour ], when concentration is 0.01 % of the weight (example 20) — 
getting damaged — although it did not accept, evaluation of head dirt was **. moreover — also 
setting after 20-hour progress and 20-hour progress [ +20 hour ], when concentration is 0.1 to 
25 % of the weight (examples 21-24) — getting damaged — it did not accept and evaluation of 
head dirt was O. However, in [ when concentration is 50 % of the weight (comparative example 
4) ] after 20-hour progress [ +20 hour ], When evaluation of head dirt was x and concentration 
was 100 % of the weight (comparative example 5), evaluation of the head dirt after 20-hour 
progress is x, and the head had generating of an adhering object, and after 20 hours after tape 
running, it was stuck and **** generated it. 

[0056]The cleaning liquid in Examples 25-30 and the comparative example 6 dissolves trilauryl 
trithiophosphite (LTP) in n-hexane in 0.01 to 100% of the weight of the range, also setting here 
after 20-hour progress and 20-hour progress [ +20 hour ], when concentration is 0.01 % of the 
weight (example 25) — getting damaged — although it did not accept, evaluation of head dirt 
was **. moreover — also setting after 20-hour progress and 20-hour progress [ +20 hour ], 
when concentration is 0.1 to 25 % of the weight (examples 26-29) — getting damaged — it did 
not accept and evaluation of head dirt was O. moreover — also setting after 20-hour progress 
and 20-hour progress [ +20 hour ], when concentration is 50 % of the weight (example 30) — 
getting damaged — although it did not accept, evaluation of head dirt was **. However, when 
concentration was 100 % of the weight (comparative example 6), evaluation of the head dirt after 
20-hour progress was x. 

[0057]The cleaning liquid in Examples 31-35 is 0.5 % of the weight, and dissolves trilauryl 
trithiophosphite (LTP) in ethanol, toluene, water/ethanol (1/1), water/isopropyl alcohol (IPA) 
(1/1), or perfluorocarbon. also setting in all the examples here after 20-hour progress and 20- 
hour progress [ +20 hour ] — getting damaged — it did not accept and evaluation of head dirt 
was O. 

[0058]The cleaning liquid in Examples 36-38 dissolves trilauryl trithiophosphite (LTP) in isopropyl 
alcohol (IPA) in 0.01 to 1% of the weight of the range, also setting here after 20-hour progress 
and 20-hour progress [ +20 hour ], when concentration is 0.01 % of the weight (example 36) — 
getting damaged — although it did not accept, evaluation of head dirt was **. moreover — also 
setting after 20-hour progress and 20-hour progress [ +20 hour ], when concentration is 0.1 % of 
the weight (example 37) — getting damaged — although it did not accept but evaluation of head 
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dirt was O after 20-hour progress, after 20-hour progress [ +20 hour ], evaluation of head dirt 
was **. moreover — also setting after 20-hour progress and 20-hour progress [ +20 hour ], 
when concentration is 1 % of the weight (example 38) — getting damaged — it did not accept 
and evaluation of head dirt was O. 

[0059]If the trilauryl trithiophosphite (LTP) in Examples 20-38 and the comparative examples 4- 
6 is seen from the evaluation result of the cleaning liquid which dissolved in various solvents as 
shown in Table 2, things can say next, namely, — setting after 20-hour progress and 20-hour 
progress [ +20 hour ], when concentration is less than 50 % of the weight of 0.01 % of the weight 
or more — getting damaged — it did not accept. In some examples, evaluation of head dirt was 
** in either or the both sides after 20-hour progress or 20-hour progress [ +20 hour ]. However, 
in each evaluation criteria, it is satisfactorily [ practically ] satisfied, moreover — also setting 
after 20-hour progress and 20-hour progress [ +20 hour ], when concentration is 25 or less % of 
the weight of 0.5 % of the weight or more — getting damaged — it did not accept and evaluation 
of head dirt was O. Therefore, in each evaluation criteria, it is satisfied. 

[0060]Next, as shown in Table 3, the cleaning liquid in Examples 39-46 and the comparative 
example 7 dissolves phosphorous acid triethyl in various solvents. The cleaning liquid in 
Examples 39-42 and the comparative example 7 dissolves phosphorous acid triethyl in toluene in 
1 to 100% of the weight of the range, also setting here after 20-hour progress and 20-hour 
progress [ +20 hour], when concentration is 1 to 25 % of the weight (examples 39-41) — getting 
damaged — it did not accept and evaluation of head dirt was O. moreover — also setting after 
20-hour progress and 20-hour progress [ +20 hour ], when concentration is 50 % of the weight 
(example 42) — getting damaged — although it did not accept, evaluation of head dirt was **. 
However, when concentration was 100 % of the weight (comparative example 7), after 20-hour 
progress, evaluation of head dirt is x and it accepted with the crack after 20-hour progress [ +20 
hour ]. 

[0061]The cleaning liquid in Examples 43-46 is 1 % of the weight, and dissolves phosphorous acid 
triethyl in toluene, toluene / isopropyl alcohol (IPA) (1/1), pentane, or Freon. also setting in all 
the examples here after 20-hour progress and 20-hour progress [ +20 hour ] — getting damaged 

— it did not accept and evaluation of head dirt was O. 

[0062]If phosphorous acid triethyl in Examples 39-46 and the comparative example 7 is seen 
from the evaluation result of the cleaning liquid which dissolved in various solvents as shown in 
Table 3, things can say next, namely, — setting after 20-hour progress and 20-hour progress 
[ +20 hour ], when concentration is 50 or less % of the weight more than per % of the weight — 
getting damaged — it did not accept. In some examples, evaluation of head dirt was ** in the 
both sides after 20-hour progress and 20-hour progress [ +20 hour ]. However, in each 
evaluation criteria, it is satisfactorily [ practically ] satisfied, moreover — also setting after 20- 
hour progress and 20-hour progress [ +20 hour ], when concentration is 25 or less % of the 
weight more than per % of the weight — getting damaged — it did not accept and evaluation of 
head dirt was O. Therefore, in each evaluation criteria, it is satisfied. 

[0063]As shown in Table 3, the cleaning liquid in Examples 47-54 and the comparative example 8 
dissolves phosphorous acid octyldiphenyl in various solvents. The cleaning liquid in Examples 47- 
50 and the comparative example 8 dissolves phosphorous acid octyldiphenyl in toluene in 1 to 
1 00% of the weight of the range, also setting here after 20-hour progress and 20-hour progress 
[ +20 hour ], when concentration is 1 to 25 % of the weight (examples 47-49) — getting damaged 

— it did not accept and evaluation of head dirt was O. moreover — also setting after 20-hour 
progress and 20-hour progress [ +20 hour ], when concentration is 50 % of the weight (example 
50) — getting damaged — although it did not accept, evaluation of head dirt was **. However, 
when concentration was 100 % of the weight (comparative example 8), after 20-hour progress, 
evaluation of head dirt is x and it accepted with the crack after 20-hour progress [ +20 hour ]. 
[0064]The cleaning liquid in Examples 51-54 is 1 % of the weight, and dissolves phosphorous acid 
octyldiphenyl in toluene, toluene / isopropyl alcohol (IPA) (1/1), pentane, or Freon. also setting in 
all the examples here after 20-hour progress and 20-hour progress [ +20 hour ] — getting 
damaged — it did not accept and evaluation of head dirt was O. 

[0065]If phosphorous acid octyldiphenyl in Examples 47-54 and the comparative example 8 is 
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seen from the evaluation result of the cleaning liquid which dissolved in various solvents as 
shown in Table 3, things can say next, namely, — setting after 20-hour progress and 20-hour 
progress [ +20 hour ], when concentration is 50 or less % of the weight more than per % of the 
weight — getting damaged — it did not accept. In some examples, evaluation of head dirt was ** 
in the both sides after 20-hour progress and 20-hour progress [ +20 hour ]. However, in each 
evaluation criteria, it is satisfactorily [ practically ] satisfied, moreover — also setting after 20- 
hour progress and 20-hour progress [ +20 hour ], when concentration is 25 or less % of the 
weight more than per % of the weight — getting damaged — it did not accept and evaluation of 
head dirt was O. Therefore, in each evaluation criteria, it is satisfied. 
[0066]As shown in Table 3, the cleaning liquid in Examples 55-57 dissolves TORICHIO 
phosphorous acid tributyl (LTB) in toluene in 1 to 25% of the weight of the range, also setting in 
all the examples here after 20-hour progress and 20-hour progress [ +20 hour ] — getting 
damaged — it did not accept and evaluation of head dirt was O. 

[0067]If TORICHIO phosphorous acid tributyl (LTB) in Examples 55-57 is seen from the 
evaluation result of the cleaning liquid which dissolved in various solvents as shown in Table 3, 
things can say next, namely, — also setting after 20-hour progress and 20-hour progress [ +20 
hour ], when concentration is 25 or less % of the weight more than per % of the weight — getting 
damaged — it did not accept and evaluation of head dirt was O. Therefore, in each evaluation 
criteria, it is satisfied. 

[0068]On the other hand, the comparative example 9 is a result of a common dry-type cleaning 
tape (Sony Corp. make dry type video head cleaning cassette V8-25CLH), and did not maintain 
the cleaning effect. The comparative examples 10-19 are the results of putting only a solvent 
into a wet cassette and testing it, and it turns out that a prolonged cleaning effect cannot be 
expected. Similarly, the comparative example 20 did not maintain the cleaning effect, although it 
was a result in commercial cleaning liquid (Sony Corp. make cleaning kit KK-33). 
[0069]When the concentration of an organic phosphorous acid compound or an organic 
thiophosphorous acid compound is less than 50 % of the weight of 0.01 % of the weight or more 
putting the evaluation result of the above tables 1-4 together, in each evaluation criteria, it is 
satisfied. It was 25 or less % of the weight of 0.5 % of the weight or more preferably as 
concentration, and was 25 or less % of the weight more than per % of the weight more preferably. 

[0070]It turns out that eradication removal of the dirt of the dust and garbage which adhered to 
the magnetic head from the above thing by carrying out internal [ of an organic phosphorous acid 
compound (** 9) or the organic thiophosphorous acid compound (** 10) ] to cleaning liquid, and 
the omission thing which was omitted from the magnetic layer further is carried out effectively. 
The chelate effect of these organicity phosphorous acid compound or an organic 
thiophosphorous acid compound can protect adhesion of the omission thing from a magnetic 
layer by a tunic being made on the head after cleaning. 

[0071]That is, an organic phosphorous acid compound or an organic thiophosphorous acid 
compound is a compound which has many lone pair electrons which are easy to form a 
coordinate bond, and has a chelate effect to metal, such as iron. Therefore, in cleaning, a tunic is 
formed, after catching the metal atom by which it is generated in the place where a tape rubs. 
As a result, after carrying out head cleaning, the organic phosphorous acid compound or the 
organic thiophosphorous acid compound contained in cleaning liquid serves as a tunic in a head 
surface, and a cleaning effect is maintained. 

[0072] For this reason, a cleaning effect continues for a long time, therefore — get worse and 
aggravation of the head clog and the still characteristic which are induced because dirt has 
accumulated, and an output get damaged — etc. — it is prevented and a head life can be 
lengthened. The magnetic parametric performance stable with the videotape recorder (VTR) etc. 
for a long period of time can be acquired now by this. 

[0073]Next, the embodiment of the invention concerning the cleaning tape for magnetic- 
recording heads and the cleaner for magnetic-recording heads is described. 
[0074]here, an organic phosphorous acid compound (** 9) or an organic thiophosphorous acid 
compound (** 10) is contained — cleaning tape ****** explanation is given for magnetic- 
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recording heads, and reference is made about the effect, it has a cleaning tape containing an 
organic phosphorous acid compound (** 9) or an organic thiophosphorous acid compound (** 10) 
— cleaner ****** explanation is given for magnetic-recording heads, and reference is made 
about the effect. 

[0075]ln this invention, there are phosphorous acid tributyl, phosphorous acid triethyl, 
phosphorous acid tris (2-ethylhexyl), phosphorous acid TORIBUTOKISHI ethyl, phosphorous acid 
octyldiphenyl, phosphorous acid tris (isopropylphenyl), etc. as an usable organic phosphorous 
acid compound, for example. As an usable organic thiophosphorous acid compound, there are 
trilauryl trithiophosphite (LTP), TORICHIO phosphorous acid tributyl (LTB), TORICHIO 
phosphorous acid triethyl (LTE), etc. in a similar manner, for example. 
[0076]An organic phosphorous acid compound (** 9) or an organic thiophosphorous acid 
compound (** 10) may be used alone, respectively, Or of course, it may be used [ the mixture of 
two or more sorts of organic phosphorous acid compounds (** 9), the mixture of two or more 
sorts of organic thiophosphorous acid compounds (** 10), or ] as a mixture of one or more sorts 
of organic phosphorous acid compounds (** 9), and an organic thiophosphorous acid compound 
(** 1 0), respectively. 

[0077]The content of an organic phosphorous acid compound or an organic thiophosphorous acid 
compound to the cleaning tape in this invention is 0.01 mg/m 2 -5000mg/m 2 per unit area of a 
polished surface, and is 1 .0-mg/m 2 -200mg/m 2 more preferably. Here, when too small, a cleaning 
effect does not continue, but when too large, by depositing on a head or having an adverse 
effect on friction with a guide, the magnetic recording medium after cleaning may stick and 
aggravation of ** and endurance may be caused. Here, an addition is suitably changed from the 
addition range which becomes effective [ a cleaning effect ] changing with the kind of magnetic 
and nonmagnetic filler component which an addition contains in the surface roughness of a 
cleaning tape, and a polished surface, and kinds of binding material. 
[0078]The addition method of an organic phosphorous acid compound or an organic 
thiophosphorous acid compound for a cleaning tape, Directly, the organic phosphorous acid 
compound or the organic thiophosphorous acid compound dissolved in the organic solvent etc. is 
applied to the existing cleaning tape surface, or the method of using misty state and spraying, 
the method of adding beforehand in the paints which constitute a polished surface, etc. are 
shown in it, and all are effective in it. 

[0079]Additive agents, such as a filler component magnetism [ latter ] and nonmagnetic, a binder 
component of the organic high polymer object which combines these, and lubricant, The water 
which carries out dissolution distribution of these, or an organic solvent is paint-ized by the 
method using a publicly known dispersion machine and dispersing process in some numbers, and 
it is produced by applying this to the base material of a cleaning tape. 

[0080]If it is a substrate which has polish nature, it will not matter, even if it is not a cleaning 
tape of a coating mold. For example, it is usable also in the cloth material of tape shape. What 
had the width of a tape and the shape of a cassette for every recording system is used for a 
cleaning tape. 

[0081] When adjusting the cleaning effect of a head, it becomes important art to control the 
surface roughness of a cleaning tape correctly. If surface roughness is enlarged, grinding force 
will become large, and the cleaning effect of a head will improve, but wear of a head will be 
advanced. If surface roughness is made small, grinding force will become small and a cleaning 
effect will decrease. 

[0082]Then, it specified as follows as more effective surface nature about arithmetical-mean- 
deviation-of-profile Ra (1) measured with a contact process surface roughness plan, and 
arithmetical-mean-deviation-of-profile Ra (2) measured with a noncontact type surface 
roughness plan. 

10 nm<=Ra(1) <=40~nm40 nm<=Ra(2) <= — by carrying out 100 nm in this way, it will have 
proper grinding force. 

[0083]Next, various kinds of materials and presentation combination which are used for the 
cleaning tape which constitutes this invention are described. 
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[0084]In this invention, the thing which consists of the material which constitutes a polished 
surface applying to a support surface the paint which distributed various paints in the solvent, or 
the thing which knit textiles etc. by specific surface nature is used. 

[0085]For example, as a raw material of the above-mentioned base material, what is generally 
used for a magnetic recording medium can be used, For example, polyester, such as polyethylene 
terephthalate and polyethylenenaphthalate. Polyolefines, such as polyethylene and polypropylene, 
cellulose triacetate, Cellulosics, such as cellulose diacetate and cellulose acetate butylate, They 
are light alloys, such as metal, such as vinyl system resin, such as polyvinyl chloride and a 
polyvinylidene chloride, polycarbonate, polyimide, polyamidoimide, other plastics, aluminum, and 
copper, an aluminum alloy, and a titanium alloy, ceramics, single crystal silicon, etc. 
[0086]As providing coating layers, such as carbon black, generally on the polyethylene 
terephthalate etc. which are mostly used in magnetic tape, and a cloth material, trade name 
TORESHI by Toray Industries, Inc., the trade name wiping cloth by Kuraray Co., Ltd., etc. are 
used, for example. When spreading or spraying carries out the paint which made the binding 
material distribute abrasive soap to these cloth material or arbitrary nonwoven fabrics, it is also 
possible to control the polish nature and surface nature of a head and the field on which it slides. 
Under the present circumstances, what had the width of a tape and the shape of a cassette for 
every recording system is used for a cleaning tape. 

[0087]As paints powder used in the back coat etc. which are installed in a polished surface or its 
rear face, publicly known magnetic substance powder, nonmagnetic material powder, etc. are 
used. 

[0088]As magnetic substance powder, publicly known ferromagnetic materials, such as a 
ferromagnetic alloy, a barium ferrite, a strontium ferrite, etc. which use gamma-FeOx (x= 1.33- 
1.5), Co denaturation gamma-FeOx (x= 1.33-1.5), Fe, or nickel or Co as the main ingredients (not 
less than 75%), can be used. To these ferromagnetic powder, in addition to a predetermined 
atom, atoms, such as aluminum, Si, S, Sc, Ti, V, Cr, Cu, Y, Mo, Rh, Pd, Ag, Sn, Sb, Te, Ba, nickel, 
Ta, W, Re, Au, Hg, Pb, Bi, La, Ce, P, Mn, Zn, Co, Sr, and B. You may contain. 

[0089]As abrasive soap used as nonmagnetic material powder, For example, alpha-alumina, beta- 
alumina, a fused alumina, carbon silicon, Chrome oxide, cerium oxide, alpha-iron oxide, corundum, 
a diamond, a quartz rock, a garnet, silicon nitride, boron nitride, carbonization molybdenum, boron 
carbide, tungsten carbide, titanium oxide, etc. are used as the main ingredients, and it is used, a 
with a Mohs hardness [ of six or more ] publicly known material being independent, or combining. 
Various kinds of carbon black can be used. 

[0090]Although 0.01-2 micrometers is preferred as for the mean particle diameter of these 
abrasive soap, the abrasive soap in which grain size differs if needed can be combined, or 
independent abrasive soap can also extend particle size distribution, and it can be used. 
[0091 ]In addition, in the magnetic recording medium in connection with this invention, each 
publicly known thing can be conventionally adapted, and binding materials other than the 
ferromagnetic powder mixed in a nonmagnetic substrate and a magnetic layer, abrasive soap, a 
spray for preventing static electricity, a rust-proofer, or the solvent used for adjusting a 
magnetic paint is not limited at all. 

[0092]As carbon black used for a polishing layer and a back coating layer, what kind of carbon 
may be sufficient. Carbon black has acetylene black, furnace black, etc. by the process. 
[0093]30-150ml/100 g of DBP oil absorption is 50-150 ml/100 g preferably here, And 5-150 nm 
of mean particle diameter is 15-50 nm preferably, and 40-300m 2 /g and the thing which is 100- 
250m 2 /g preferably have the effective specific surface area by a BET adsorption method. As for 
0.1 -1g /and pH cc, 2.0-10 are [ water content / tap density ] preferred 0.1 to 10%. As for carbon 
black with much DBP oil absorption, viscosity becomes high and dispersibility gets worse 
remarkably. In the case where it is few, since dispersibility is bad, a dispersing process takes 
time. Although dispersion time starts it as a smaller thing, surface nature of mean particle 
diameter is good, and surface nature worsens, so that it becomes large. For this reason, the 
range of point ** is preferred. 

[0094]As carbon black which fulfills the above conditions, For example, Rahaeng (RAVEN)1250 
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by a Colombia carbon company (the particle diameter of 23 nm) BET value 135.0m 2 /g, 58.0 ml of 

DBP oil absorption/ 100 g, 1255 (particle diameter [ of 23 nm ], and BET value 125.0m 2 /g, 58.0 

ml of DBP oil absorption/100 g), 1020 (particle diameter [ of 27 nm ], and BET value 95.0m 2 /g, 
60.0 ml of DBP oil absorption/100 g), 1080 (particle diameter [ of 28 nm ], and BET value 

78.0m 2 /g, 65.0 ml of DBP oil absorption/100 g), Rahaeng 1035, Rahaeng 1040, Rahaeng 1060, 
Rahaeng 3300, Rahaeng 450, Rahaeng 780, etc., Or KONDAKU tech (CONDUCTEX) SC (particle 

diameter [ of 20 nm ] and BET value 220.0m 2 /g, 1 15.0 ml of DBP oil absorption/100 g) may be 
sufficient. #80 by an Asahi carbon company (particle diameter [ of 23 nm ], and BET value 

1 17.0m 2 /g.) 1 13.0 ml of DBP oil absorption/100 g, #22B by Mitsubishi Kasei Corp. (the particle 

diameter of 40 nm) BET value 5.0m 2 /g, 131.0 ml of DBP oil absorption/100 g, # 20B (particle 

diameter [ of 40 nm ], and BET value 56.0m 2 /g, 1 15.0 ml of DBP oil absorption/100 g), Black 
PARUZLKBLACK PEARLS)by Cabot Corp. L (the particle diameter of 24 nm) BET value 

250.0m 2 /g, 60.0 ml of DBP oil absorption/100 g, Black PARUZU 800 (particle diameter [ of 17.0 

nm ] and BET value 240.0m 2 /g, 75.0 ml of DBP oil absorption/100 g), black PARUZU 1000, black 
PARUZU 1 100, black PARUZU 700, black PARUZU 905, etc. may be sufficient. 
[0095]Of course, it can carry out internal [ of a small amount of bigger carbon black ] as a 
method of controlling the surface nature of the polishing layer of a tape. 
[0096]As a binding material used for a polishing layer and a back coat layer, each can use a 
publicly known material. Namely, a polyvinyl chloride acetate copolymer, a VCM/PVC acetic acid 
vinyl-vinyl alcohol copolymer, A vinyl chloride vinylidene chloride copolymer, a VCM/PVC 
acrylonitrile copolymer, A VCM/PVC acetic acid vinyl-maleic acid copolymer, an acrylic ester 
vinylidene chloride copolymer, An acrylic acid ester acrylonitrile copolymer, a methacrylic acid- 
vinylidene chloride copolymer, A methacrylic acid ester styrene copolymer, thermoplastic 
polyurethane, Phenoxy resin, polyvinyl fluoride, a vinylidene chloride acrylonitrile copolymer, 
Butadiene Acrylonitrile, an acrylonitrile butadiene methacrylic acid copolymer, A polyvinyl butyral, 
a cellulosic, a styrene butadiene copolymer, Polyester resin, phenol resin, an epoxy resin, 
thermosetting polyurethane resin, urea resin, melamine resin, alkyd resin, urea-formaldehyde 
resins, polyvinyl-acetal resin, or these mixtures are mentioned. 

[0097]Especially, a cellulosic, phenol resin, an epoxy resin, etc. which are supposed that 
polyurethane resin, polyester resin, an acrylonitrile butadiene copolymer, etc. which are supposed 
that pliability is given, and rigidity are given are desirable. The binding material of point ** may 
raise endurance, or may make a suitable polar group introduce by making an isocyanate 
compound construct a bridge. 

[0098]Here, the layer (under coat) which uses as the main ingredients the publicly known binding 
material which carried out point ** may be provided between a nonmagnetic substrate and a 
lower layer for the reasons of raising adhesive strength depending on the case. 
[0099]In the cleaning tape of this invention, a back coat layer may be provided in a field opposite 
to the polishing layer side of a base material in order to stabilize traveling performance. The 
thickness of a back coat layer is 0.1-2.0 micrometers, is 0.3-1.0 micrometer preferably, and can 
use a publicly known thing. 

[0100]A publicly known thing can be used as lubricant used in this invention. For example, 
higher-fatty-acid ester, silicone oil, fatty acid denaturation silicone, Fluoride content SHIRIKO or 
other fluorine system lubricant, polyolefine, Polyglycol, alkyl phosphoric ester and metal salt, a 
polyphenyl ether, Amine system lubricant, such as alkyl ether fluoridation, alkyl carboxylic acid 
amine salt, and alkyl fluoridation carboxylic acid amine salt, and the alcohols (it does not matter 
although an unsaturation is included, respectively, even if it has branched) of the carbon 
numbers 1 2-24, higher fatty acid of the carbon numbers 1 2-24, etc. can be used. 
[0101]As a higher-fatty-acid ester component used in this invention, It is the higher-fatty-acid 
ester species (it does not matter although an unsaturation is included, respectively, even if it has 
branched) of the carbon numbers 12-32, For example, lauric acid, myristic acid, pulmitic acid, 
stearic acid, Isostearic acid, arachin acid, oleic acid, EIKO acid, elaidic acid, There are methyl 
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ester, such as HEBEN acid, linolic acid, and Reno Reign acid, ethyl ester, propyl ester, isopropyl 
ester, butylester, pentyl ester, hexyl ester, heptyl ester, octyl ester, etc. As a concrete 
compound name, there are butyl stearate, stearic acid pentyl, stearic acid heptyl, stearic acid 
octyl, stearic acid isooctyl, stearic acid butoxyethyl, myristic acid octyl, myristic acid isooctyl, 
pulmitic acid butyl, etc. Lubricant may be mixed with two or more lubricant. 

[0102]Similarly, as a spray for preventing static electricity, publicly known sprays for preventing 
static electricity other than carbon black of point **, such as a natural surface-active agent, a 
nonionic surface-active agent, and a cationic surface-active agent, can be used. 
[0103]A publicly known coupling agent may be used in this invention. As a coupling agent, a 
silane coupling agent, a titanate system coupling agent, an aluminum coupling agent, etc. are 
mentioned. Here, 0.05-10.00 copies are desirable more preferred, and the addition of the coupling 
agent to 100 copies of magnetic body weight concerned is 0.1-5.00 copies. 
[0104]As a silane coupling agent, gamma-meta-KURIROKISHIPURI pill trimethoxysilane, Vinyl 
silane compounds and beta-(3, 4-epoxycyclohexyl) ethyltrimethoxysilane, such as 
vinyltriethoxysilane, Epoxysilane compounds and gamma-aminopropyl triethoxysilane, such as 
gamma-glycidoxypropyltrimetoxysilane, Mercapto silane compounds, such as amino silane 
compounds, such as a N-beta (aminoethyl) gamma-aminopropyl methyldi MEKISHI silane, and 
gamma-mercapto propyltrimethoxysilane, etc. can have suitably, and it can be. 
[0105]As a titanate system coupling agent, they are tetra-n-butoxytitanium, tetraisopropoxy 
titanium, and a screw. [2 - [(2-aminoethyl) Amino] Ethano rate] [2 - [(2-aminoethyl) 
Aminoethano rate 0] (2-PUROBANO rate) Titanium, tris (isooctadecanoate 0) (2-propano rate) 
titanium, Screw ditridecyl phosphite 0" tetrakis (2-propano rate) dihydro ZENCHITANETO, Bis 
(dioctyl phosphite 0")tetrakis (2-propano rate) dihydro ZENCHITANETO, tris (dioctyl phosphite 
0") (2-propano rate) titanium, a screw (dioctyl phosphite 0") [1 ,2-ethane diolate (2-)-0, 0'] 
Titanium, tris (dodecylbenzene sulfonate 0) (2-propano rate) titanium, tetrakis [2,2-screw [(2- 
propenyloxy) Methyl] They are mentioned by-1-butano rate titanate etc. and as goods, The 
Ajinomoto Co., Inc. make, the PUREN act KR TTS, KR46B, KR 55, KR 41 B, KR38S, KR 138S, KR 
238S, 338X, KR 12, KR 44, KR 9SA, KR 34S, etc. can have suitably, and it can be. 
[0106]As an aluminate coupling agent, aceto alkoxy aluminum JIISOPUROPIRETO etc. are 
mentioned, and as goods, the Ajinomoto Co., Inc. make, PUREN act AL-M, etc. can have suitably, 
and it can be. 

[0107]As a method of adjusting various paints, each can use a publicly known method. For 
example, a roll mill, a ball mill, a sand mill, a TRON mill, a high-speed stone mill, a basket mill, 
DISUPA, a homomixer, a kneader, a continuation kneader, an extruder, a homogenizer, an 
ultrasonic dispersion machine, etc. can be used. 

[0108]ln spreading of the paint of a polishing layer, before carrying out directly on a nonmagnetic 
substrate, corona discharge treatment, electron-beam-irradiation processing, etc. may be 
pretreated on under coats, such as an adhesives layer, and a nonmagnetic substrate. 
[0109]As the method of spreading to up to a base material, an air doctor coat, a braid coat, A 
rod coat, an extrusion coat, an air knife coat, a squeeze coat, Methods, such as an impregnating 
coat, a reverse roll coat, gravure coating, a transfer roll coat, and a cast coat, can be mentioned, 
methods other than these can also be used, and simultaneous multistory spreading by an 
extrusion coat may be sufficient further. 

[01 10]The cleaning tape of this invention may also contain a with an average functional group 
numbers of two or more isocyanate hardening agent in order to give solvent resistance more. 
That is, each can use the polyol adduct of the polymeric object of polyisocyanate, or 
polyisocyanate conveniently in this invention. 

[01 1 1]In this invention, if an isocyanurate group is introduced, the performance excellent in heat 
resistance or endurance can be revealed. Here, when the isocyanurate group of the rate of a 
constant ratio and/or other isocyanate polymers are included in a polyisocyanate compound 
molecule, the turning point of a grade which is not arrived at can be introduced into gelling into 
the generated polyurethane system ingredient. 

[0112]As a hardening agent, aromatic polyisocyanate and aliphatic series polyisocyanate are 
mentioned, and the adduct of these and an active hydrogen compound is preferred. As aromatic 
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polyisocyanate, toluene diisocyanate (TDI), 1,3-xylenediisocyanate, 1 ,4-xyIenediisocyanate, 4,4'- 
diphenylmethane diisocyanate (MDI), p-phenyl diisocyanate, m-phenyl diisocyanate, 1,5-naphthyl 
diisocyanate, etc. can be mentioned. As aliphatic series polyisocyanate, hexamethylene di- 
isocyanate (HDD, dicyclohexylmethane diisocyanate, cyclohexane diisocyanate, isophorone 
diisocyanate (IPDI), etc. can be mentioned. As an active hydrogen compound which forms these 
and an adduct, There are ethylene glycol, 1 ,4-butanediol, 1 ,3-butanediol, neopentyl glycol, a 
diethylene glycol, trimethylolpropane, glycerin, etc., and the thing of an average molecular weight 
of the range of 1 00-5,000 is preferred. 

[01 13]As an addition of a hardening agent, in the weight ratio of binder resin, zero copy - 20 
copies are common, and are 0-10 copies preferably. On actual manufacture, in order that the 
isocyanate of a hardening agent component may react with moisture etc., the amount of 
isocyanates of the active hydrogen in a binding material and the equivalent is insufficient in many 
cases, and it is effective to add the hardening agent of 10% - 50% excessive amount from the 
active hydrogen equivalent for this reason. 

[01 14]When the hardening agent which consists of polyisocyanates is used, a stronger adhesive 
property is acquired after coating a magnetic paint by promoting a hardening reaction at the 
temperature of 40 ** - 80 ** for several hours. 

[01 15]Next, the cleaner using the cleaning tape mentioned above is explained. 
[01 16]That is, it can be considered as the cleaner which has a cleaning tape containing the 
organic phosphorous acid compound or the organic thio ** phosphorus compounds mentioned 
above. The structure of this cleaner can also apply a cassette type or an open reel type. As a 
scope, it is applicable to cleaning of heads for magnetic recording, such as a videotape recorder 
(VRT), a cassette tape recorder for audios, and a floppy disk for computers, for example. 
[0117]Next, the concrete example of this invention is described using Tables 5-8. However, as 
for this invention, it is needless to say that it is not what is limited to these examples. The 
"part" in an example means a "weight section/' 

[0118]First, the manufacturing method of a cleaning tape is explained. First, the paint which 

constitutes a polished surface was adjusted based on the presentation shown below. 

[01 19]Polishing layer paint composition Co denaturation gamma-Fe 2 O 3 100 copy (specific 

surface area 45m 2 /g by a BET adsorption method) 

Nitrocellulose Eight copies (Asahi Chemical Co., Ltd. make trade name NC-1/2H) 
Vinyl chloride acetate copolymer Six copies (U. C.C. company make trade name Vinylite VAGH) 
Polyurethane resin Eight copies (Japanese polyurethane company make trade name N-2304) 
Alpha-aluminum 2 0 3 variate (Sumitomo Chemical Co., Ltd. make trade name AKP-30) 

Carbon black Ten copies ( BP-L by Cabot Corp.) 

Polyisocyanate Four copies (Japanese polyurethane company make trade name coronate L) 
Myristic acid one-copy butyl stearate one-copy organicity (thio) phosphorous acid compound 80 
copies of variate ethyl ethyl ketone 80-copy methyHsobutyl-ketone toluene In addition, 80 
copies of loadings of alpha-aluminum £ 0 3 are as having published in the column of the "amount 

of abrasive soap" of Tables 5-8. 

[0120]Next, polyisocyanate among the magnetic paint presentations mentioned above, myristic 
acid, And after kneading the magnetic paint presentation except an organic (thio) phosphorous 
acid compound by a continuation kneader, It distributed using the sand mill, four copies of 
polyisocyanates, one copy of myristic acid and the organic phosphorous acid compound, or the 
organic thiophosphorous acid compound was added, and it filtered with the filter which has an 
average caliber of 1 micrometer, and was considered as magnetic paint liquid. The loadings of an 
organic phosphorous acid compound or an organic thiophosphorous acid compound are as having 
published in the column of the "phosphorous acid compound" of Tables 5-6, or the 
"thiophosphorous acid compound." 

[0121]About the organic phosphorous acid compound or the organic thiophosphorous acid 
compound, after tape-izing in addition to the method of carrying out internal into a paint, the 
tape added by carrying out topcoat of the solution dissolved in toluene to a polished surface was 
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also produced. In this case, polyisocyanate among the magnetic paint presentations mentioned 
above, myristic acid, And after kneading the magnetic paint presentation except an organic (thio) 
phosphorous acid compound by a continuation kneader, it distributed using the sand mill, four 
copies of polyisocyanates and one copy of myristic acid were added, and it filtered with the filter 
which has an average caliber of 1 micrometer, and was considered as magnetic paint liquid. The 
concentration dissolved in toluene of the organic phosphorous acid compound at the time of 
carrying out topcoat or the organic thiophosphorous acid compound is as having published in the 
column of the "phosphorous acid (thio) compound" of Tables 7-8. 
[0122]Next, the back coat paint shown below was produced. 

[0123]Back coating layer paint composition carbon black 100 copies (mean particle diameter of 
20 nm) 

Carbon black Five copies (mean particle diameter of 350 nm) 
Polyurethane resin 25 copies (Japanese polyurethane company make N-5033) 
Vinyl chloride acetate copolymer 25 copies ( S lek A by Sekisui Chemical Co., Ltd.) 
Polyisocyanate Five copies (Japanese polyurethane company make trade name coronate L) 
MethyHethyl-ketone 180-copy methyHsobutyl-ketone 180-copy toluene 180 copies [0124] 
After mixing the nonmagnetic paint composition except polyisocyanate by DISUPA among 
above-mentioned nonmagnetic paint composition, it distributed using the sand mill, five copies 
were added for polyisocyanate, and it filtered with the filter which has an average caliber of 1 
micrometer, and was considered as the nonmagnetic coating material liquid for back coats. 
[0125]Next, magnetic paint liquid was applied to the 1 4-micrometer-thick polyethylene 
terephthalate film by a thickness of 4.0 micrometers, and was hardened after desiccation and a 
calendar process. Next, the broad magnetic film obtained by applying to a field opposite to a 
magnetic surface by a thickness of 0.5 micrometer, and drying the nonmagnetic coating material 
for back coats was cut out to 1/2-inch width, and the cleaning tape for videos was produced. 
[0126]Next, after rolling round this cut-out cleaning tape for videos to a reel, the cassette type 
cleaner was produced by installing in a cassette. 

[0127]Next, the surface roughness of the magnetic surface for polish, cleaning power, durability, 
and the method shown below about wear of a magnetic head estimated the above-mentioned 
cleaning tape. 

[0128]About the surface roughness of the magnetic surface for polish, arithmetical-mean- 
deviation-of-profile Ra (1) by a contact process surface roughness meter and arithmetical- 
mean-deviation-of-profile Ra (2) by a noncontact type surface roughness meter were measured. 
Arithmetical-mean-deviation-of-profile Ra (1) by a contact process surface roughness meter is 
surface roughness measured according to JIS-B0601, and is measured from displacement of the 
upper and lower sides of contact when sliding a sensing pin with a contact end curvature radius 
of 2 micrometers on a measured plane. In actual measurement, measurement length was 0.25 
mm, the same field was measured 3 times, and the average value was used as data. 
[0129]Arithmetical-mean-deviation-of-profile Ra (2) by a contact process surface roughness 
meter is measured by the critical angle method theoretically shown in drawing 2 using a laser 
beam. That is, in drawing 2, the optical measurement system which comprises the source 6 of 
laser oscillation, the critical angle prism 7, the object lens 8, the photo-diodes 9a and 9b, and the 
differential amplifier 10 is used. And suppose that A sides include C side in the field of A 
corresponding to unevenness of a measured plane, B, and C, i.e., the focus of the object lens 8, 
and it is out of B side and a focus on a focus. 

[0130]Since it becomes a parallel pencil, is entered and reflected by the critical prism 7 and the 
two photo-diodes 9a and 9b obtain the same reflected light quantity as a small-gage wire shows 
the laser beam which reflects in respect of B on a focus, and passes the object lens 8, the 
output of the differential amplifier 10 is set to 0. 

[0131]On the other hand, it reflects in respect of A in a focus, the laser beam which passes the 
object lens 8 serves as a sending light bunch, and it reflects in respect of C besides a focus, and 
the laser beam which passes the object lens 8 serves as convergence luminous flux, and enters 
into the critical angle prism 7. And as a dashed dotted line shows, the sending light bunch which 
the convergence luminous flux reflected in respect of C besides a focus is a dashed line, and 
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was reflected in respect of A in a focus, Since it passes through the critical angle prism 7, total 
internal reflection of the laser beam which enters at a larger angle than a critical angle is carried 
out, reflective states differ by the upper and lower sides of an incident light axis and the two 
photo-diodes 9a and 9b receive different reflected light quantity, The analog displacement 
output of ** is obtained by the differential amplifier 10 in respect of A and C. ** which sets the 
above focal positions to 0 is asked for unevenness of a measured plane from a displacement 
output. 

[0132]In actual measurement, a spot 1.6 micrometers in diameter was made to condense, and 
the laser beam by a laser diode with a wavelength of 780 nm was measured as cutoff 
80micrometer in the measured plane. Measurement length was 0.25 mm, measured the same field 
3 times, and used the average value as data. 

[0133]The contact end of the sensing pin of a contact process surface roughness meter is 
considered also when [ whose a curvature radius is 2 micrometers ] a sensing pin cannot trace 
to the bottom of a valley of a measured plane, since it is spherical. On the other hand, since a 
noncontact type surface roughness meter measures unevenness by reflection of a laser beam, a 
certain amount of discernment is possible for it also about the valley which cannot be traced 
with a contact process surface roughness plan. That is, the situation of surface unevenness can 
be caught in characteristic by arithmetical-mean-deviation-of-profile Ra (1) by a contact 
process surface roughness meter, and arithmetical-mean-deviation-of-profile Ra (2) by a 
noncontact type surface roughness meter. 

[0134]Next, the valuation method of cleaning power is explained. The "garbage" by a users 
besides the foreign matter which is omitted from ordinary videotape misuse, "dust", etc. are 
among the foreign matters which adhere to the gap part of a magnetic head and cause a head 
clog. However, in the usual cleaning which can consider various cases and includes a run of a 
cleaning tape, the latter may be difficult to remove and it is not common. Therefore, cleaning 
power was measured for the purpose of removal of the foreign matter by omission from 
videotape. That is, using beta cam VTR (the Sony Corp. make, trade name BVW-75), it was made 
to run lubricant additive-free videotape, and the head clog was generated. The degree of the 
head clog changed into the state where the foreign matter which an RF signal was not outputted 
even if it made it run the videotape memorized [ usual ] for 2 minutes, and adhered to the gap 
part of the magnetic head is observed. It checked with the oscilloscope prepared apart from the 
RF signal, and synchronized adhesion of a foreign matter with the magnetic head rotational cycle, 
it made the stroboscope emit light, and was observed with the optical microscope. 
[0135]Thus, by the merits and demerits of time until a cleaning tape can remove the foreign 
matter made to adhere, it tested 3 times each on the following standards, and cleaning power 
was judged. 

O : the thing which removal of the foreign matter completed within 30 seconds and which was 
required thing x:30 seconds or more [0136]Next, the valuation method of the durability of a 
cleaning effect is explained. After measuring the cleaning power of the various cleaning tapes 
mentioned above, the bottom of the condition of 40 ** and 20%RH, and after 20-hour use, the 
surface of the head was observed with the optical microscope and the following standards 
estimated. 

O : thing **: which does not have adhesion of an omission thing in the sliding surface of a 
head — what can check adhesion of the thing x:omission thing colored blackish brown although 
there is no affix in a head surface [0137]Next, the valuation method of wear of a magnetic head 
is explained. It was made to run each cleaning tape for 3 minutes with beta cam VTR (the Sony 
Corp. make, trade name BVW-75), and the abrasion loss before and behind a run was measured 
about the height of the magnetic head from ejection of a magnetic head, i.e., the peripheral face 
of a rotating drum to which the magnetic head is attached. The result was judged by the 
following evaluation standards. 

O : — abrasion loss — less than [ 0.3 micrometer ] **: — abrasion loss — less than [ 0.3 
micrometers or more 0.7 micrometer ] x: — abrasion loss — 0.7 micrometers or more [0138] 
next — being based on Tables 5-8 — the manufacturing conditions of a cleaning tape, i.e., the 
paint composition of a polished surface, (the amount of abrasive soap.) And the surface 
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roughness of a polished surface produced by changing the kind of an organic phosphorous acid 
compound or organic thiophosphorous acid compound and an addition, calendar conditions 
(temperature, a pressure, processing speed), etc., The result about the evaluation result of a 
cleaning tape, i.e., cleaning power, durability, and each characteristic of wear is explained. 
[0139] 
[Table 5] 
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[0143]When it sees about the comparative examples 21-31 in Table 5 here, surface nature is too 
smooth, an effective cleaning effect is not acquired, and since the surface is coarse, in the 
comparative example 29 - the comparative example 31, head wear is too large [ the tape shown 
according to the comparative example 21 ]. 

[01 44] Examples 58-64 of Table 5 add 0.5 - the amount part of duplexs for phosphorous acid 
tributyl on the tape of the comparative examples 22-27. In these Examples 58-64, it was the 
result of being evaluation of O in each evaluation criteria of cleaning power, durability, and wear, 
and being able to be satisfied. Arithmetical-mean-deviation-of~profile Ra (1) measured with a 
contact process surface roughness plan is in the range of 1 1.3-38.2 nm, and arithmetical-mean- 
deviation-of-profile Ra (2) measured with a noncontact type surface roughness plan is in the 
range of 40.5-99.0 nm. 

[01 45] Examples 65-71 of Table 6 add 0.5 - the amount part of duplexs for trilauryl 
trithiophosphite (LTP) on the tape of the comparative examples 22-27. In these Examples 65-71, 
it was the result of being evaluation of O in each evaluation criteria of cleaning power, durability, 
and wear, and being able to be satisfied. Arithmetical-mean-deviation-of-profile Ra (1) measured 
with a contact process surface roughness plan is in the range of 12.1-37.5 nm, and arithmetical- 
mean-deviation-of-profile Ra (2) measured with a noncontact type surface roughness plan is in 
the range of 40.2-98.3 nm. 

[0146]Examples 72-78 of Table 6 add 0.5 - the amount part of duplexs for TORICHIO 
phosphorous acid tributyl (LTB) on the tape of the comparative examples 22-27. In these 
Examples 65-71, it was the result of being evaluation of O in each evaluation criteria of cleaning 
power, durability, and wear, and being able to be satisfied. Arithmetical-mean-deviation-of- 
profile Ra (1) measured with a contact process surface roughness plan is in the range of 12.3- 
38.7 nm, and arithmetical-mean-deviation-of-profile Ra (2) measured with a noncontact type 
surface roughness plan is in the range of 42.5-99.2 nm. 

[0147]Examples 79-85 of Table 7 carry out topcoat of the 0.5 to 1 weight section for trilauryl 
trithiophosphite (LTP) to the tape of the comparative examples 22-27. In these Examples 79-85, 
it was the result of being evaluation of O in each evaluation criteria of cleaning power, durability, 
and wear, and being able to be satisfied. Arithmetical-mean-deviation-of-profile Ra (1) measured 
with a contact process surface roughness plan is in the range of 12.3-39.3 nm, and arithmetical- 
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mean-deviation-of-profile Ra (2) measured with a noncontact type surface roughness plan is in 
the range of 42.6-98.5 nm. 

[0148]Examples 86-92 of Table 7 carry out topcoat of the 0.5 to 1 weight section for 
phosphorous acid tributyl to the tape of the comparative examples 22-27. In these Examples 86- 
92, it was the result of being evaluation of O in each evaluation criteria of cleaning power, 
durability, and wear, and being able to be satisfied. Arithmetical-mean-deviation-of-profile Ra (1) 
measured with a contact process surface roughness plan is in the range of 1 2.0-39.8 nm, and 
arithmetical-mean-deviation-of-profile Ra (2) measured with a noncontact type surface 
roughness plan is in the range of 42.2-98.3 nm. 

[01 49] Examples 93-95 of Table 8 carry out topcoat of the one to 10 weight section for 
TORICHIO phosphorous acid tributyl (LTB) to the tape of the comparative example 26. In these 
Examples 93-95, it was the result of being evaluation of O in each evaluation criteria of cleaning 
power, durability, and wear, and being able to be satisfied. Arithmetical-mean-deviation-of- 
profile Ra (1) measured with a contact process surface roughness plan is in the range of 24.1- 
24.4 nm, and arithmetical-mean-deviation-of-profile Ra (2) measured with a noncontact type 
surface roughness plan is in the range of 77.2-77.5 nm. 

[0150]Examples 96-99 of Table 8 carry out topcoat of the 0.1 to 10 weight section for 
phosphorous acid octyldiphenyl to the tape of the comparative example 26. In these Examples 
96-99, it was the result of being evaluation of O in each evaluation criteria of cleaning power, 
durability, and wear, and being able to be satisfied. Arithmetical-mean-deviation-of-profile Ra (1) 
measured with a contact process surface roughness plan is in the range of 24.0-24.5 nm, and 
arithmetical-mean-deviation-of-profile Ra (2) measured with a noncontact type surface 
roughness plan is in the range of 76.6-77.8 nm. 

[0151]Examples 100-102 of Table 8 carry out topcoat of the one to 10 weight section for 
trilauryl trithiophosphite (LTP) to the tape of the comparative example 25. In these Examples 
100-102, it was the result of being evaluation of O in each evaluation criteria of cleaning power, 
durability, and wear, and being able to be satisfied. Arithmetical-mean-deviation-of-profile Ra (1) 
measured with a contact process surface roughness plan is in the range of 18.1-19.0 nm, and 
arithmetical-mean-deviation-of-profile Ra (2) measured with a noncontact type surface 
roughness plan is in the range of 57.2-58.2 nm. 

[0152]Examples 103-106 of Table 8 carry out topcoat of the 0.1 to 15 weight section for 
phosphorous acid tributyl to the tape of the comparative example 25. In these Examples 1 03- 
106, it was the result of being evaluation of O in each evaluation criteria of cleaning power, 
durability, and wear, and being able to be satisfied. Arithmetical-mean-deviation-of-profile Ra (1) 
measured with a contact process surface roughness plan is in the range of 18.2-18.5 nm, and 
arithmetical-mean-deviation-of-profile Ra (2) measured with a noncontact type surface 
roughness plan is in the range of 56.5-58.1 nm. 

[0153]As mentioned above, arithmetical-mean-deviation-of-profile Ra (1) measured with a 
contact process surface roughness plan from the result of Tables 5-8, About arithmetical- 
mean-deviation-of-profile Ra (2) measured with a noncontact type surface roughness plan, the 
range of 10 nm<=Ra(1) <=40nm40 nm<=Ra(2) <=100nm has proper grinding force, and it turns out 
to cleaning of a head that it is effective. By carrying out internal [ of various kinds of organic 
phosphorous acid compounds or the organic thiophosphorous acid compound ] to the paint 
which constitutes a polished surface, or carrying out topcoat of the liquid which dissolved 
various kinds of organic phosphorous acid compounds or an organic thiophosphorous acid 
compound, It turns out that a cleaning effect continues according to the chelate effect. 
[0154]As mentioned above, by demonstrating the stable cleaning effect and adding an organic 
phosphorous acid compound or an organic thiophosphorous acid compound by controlling the 
surface nature by this invention, The cleaning effect of a magnetic head can continue and the 
magnetic parametric performance stable with the videotape recorder (VTR) etc. for a long period 
of time can be acquired now by this. The cleaner which can make a cleaning effect maintain for a 
long time can be provided by using the cleaning tape containing an organic phosphorous acid 
compound or an organic thiophosphorous acid compound. 

[0155]As for this invention, it is needless to say that various composition can be taken in 
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addition to this, without deviating from the gist of not only an above-mentioned embodiment but 

this invention. 

[0156] 

[Effect of the Invention]This invention does so an effect which is indicated below. An organic 
phosphorous acid compound is contained less than 50% of the weight 0.01% of the weight or 
more in the independent solvents or these mixed solvents of water or the organic solvents, By 
or ** used as the cleaning liquid for magnetic-recording heads which contains an organic 
thiophosphorous acid compound less than 50% of the weight 0.01% of the weight or more. 
Eradication removal of the dirt of the dust and garbage adhering to a magnetic head, and the 
omission thing which was omitted from the magnetic layer can be carried out effectively, and this 
cleaning effect can be maintained further for a long time. 

[0157]An organic phosphorous acid compound is contained, By or ** used as the cleaning tape 
for magnetic-recording heads containing an organic thiophosphorous acid compound. Eradication 
removal of the dirt of the dust and garbage adhering to a magnetic head, and the omission thing 
which was omitted from the magnetic layer can be carried out effectively, and the cleaning tape 
for magnetic-recording heads which can maintain this cleaning effect further for a long time can 
be provided. 

[0158]An organic phosphorous acid compound is contained, By or ** used as the cleaner for 
magnetic-recording heads which has a cleaning tape containing an organic thiophosphorous acid 
compound. Eradication removal of the dirt of the dust and garbage adhering to a magnetic head, 
and the omission thing which was omitted from the magnetic layer can be carried out effectively, 
and the cleaner for magnetic-recording heads which can maintain this cleaning effect further for 
a long time can be provided. 
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[Brief Description of the Drawings] 

[Drawing l]It is a perspective view showing the cassette type cleaner which uses the cleaning 
liquid for magnetic-recording heads of this invention. 

[Drawing 2]It is the figure which expressed the principle of the noncontact type surface 
roughness meter typically. 
[Description of Notations] 

1 [ — A reel part, 5 / — A cleaning tape, 6 / — The source of laser oscillation, 7 / — A critical 
angle prism, 8 / — An object lens, 9a, 9b / — A photo-diode, 10 / — The differential amplifier, 
A, B, C / — Measured plane ] — A cleaning liquid inlet, 2 — A cassette case (upper face part), 
3 — A cassette case (regions of back), 4 



[Translation done.] 
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*5iV : ttMM4~~6izt$lf&hVttWVymhV : ? 1 7 
y;P ( LTP) ^M«|Lfc^ U--y^»w 

&o. o inm.%pj±5omm%5mcom&. 20mm 
mmknxv : 2 0 2 0 usa&mtisvvc „ &o 

{±.20 B#ra^jif^s fc« 2 0 2 0 mmumkco 

±.2 5mm%&.Tco%r&. 2omfgmmkis£Tf2om 
m+2 ovmBsBwz&^-ch. «os{i8*>&fi-ra» 

@ K 33 i. *ZffiM.T& i><VXfoitz. 
[0060]»:, 3t3frt>bfr&£olz^ 9ISSM3 9 

>wh v^>u*%mmtzmML-fzi>cox'&&. mm 
M3 9-4 2axmmmi^zanh9'j~-yym 
n.m.uymh y x^g- 1—100 aa%»KH-e n 

*xy{;» LttWiS . ddT. «K* t l~2 5 
S*% (*WIJ3 9-41) «0*£\ 2 OB$|8HEi&l3 

«tt^2 0 i$i8j+ 2 0 msM&mz&ux i> . «-p#(±ig 

#>t>tvffr-o^v V*mix<7M$&\tOX'fo-otz, &tz. m 

B&5 omm% ( wsM4 2 ) <o*£\ 2 onfflan&ra 

fcj:W t '2 0^+2 0Bt^^f*^j3V i i-rt. &-o£Ji 
WsbtitVkfr^tztf. vrnicvmHtAX-foi-tc. 
U&»U m&ffil 0 011% (Jt«W7 ) 2 0 

B*BieJSat=t5V^rtt. ^y F^<DlHffi{±x-e&9. 

2 0 b*h+ 2 0 b# nMJsmcfc^T ^-o% mm t>ti 

tz. 

[0061] mmmA 3-46 izmf& 9 y --y^i 

iy/>f VTX3\?)\sT)Va—)i> ( I PA ) ( 1/1 ) „ 
^y?y. $.tz\±7V*y\,zmMLtz%><r>X'fo&. ;i 



•c. ^-xcom&mizti^x. 2omNm&k$s£tf2o 
mm+ 2 0 mmm&mz&^x t . *o*jii8*>£*vr 

[0062] «336»<5>fe&»4i3K. HMM3 9-4 6 

fc £VtiMm7 iztuf&wo ym h v^^^wm 
izmmttz? v--y7McomKig$kfrt>%,&tmzz 

btf^tt. tt*>*> „ WiSUfi 1 MAXELL 5 0 MAX 

aTcomur . 2 o mmm&tm x v 2 0 r#h + 2 0 i$ia 

g&<osufe« v « , 20 b* ra©§f**3 i v 2 0 H$ffl 
+ 2 0B#p B i^j®f^c7)^tcfev^. Ynti<r>gm& 

AX'h~>tz. LfrL. mm±.afflw%:<&f?mmmzi5 
^xffi%.-t&i>cox&itz. ttz. mm t imm%&± 
2 5 m&%aT . 2 0 ^ragaif**3 ± v 2 0 B#p B i 
+20 mm$mmzt$ ^xh. m-o% \m*> ^tvnro 
s\ ~y vrntinrnmiioxfo tz . ttzt^ x . #fp« 

[006 3] »3Kfa*»4J:5t, Wfi«4 7-5 4 
^JrVJtK«8fctJ»tS^ U-->'y'Ili ffi'J 

Jfi«4 7-5 OtJ«tVifcl(S0l8fc:fcftS^ y--V^« 

i | jvK3)-?f/i'y7x^&i~i 0 osa%« 

1 -2 5«*% (9dt0l4 7-4 9 ) <7)^r, 2 0B#p B 1 

mm& ±t^2o^ia+2o mmm&mza ^xi>. m 
-5 # (±igi6 t>tufi)*r>'^ -/ vmiKDrnffiteox-fo 1 tz . 

«*#5 0fig% (HMW 5 0 ) O*^, 2 0B# 
ra^jif*t5 it>"2 0^ra+ 2 0B$|STig3fi&fc:i3Vvt*>. 
{±IS46 ^.^^r* 1 fzi\ >v>y Him<OfWittAT 
L^t. iS*noolI% (Jt4SM8) ^ 

-c* 0 , 2 omm+ 2 ommm&mz&^x t»oi4« 

i%sbt>titz. 

[0064] £tt0f 5 1 - 5 4 fctSftS ^ U --y^WL 

te^vymx-n-jvityx—ivzi-maxx'. wwx 

y N h;Hy/^VTnh>7^3^ ( I PA) (1 
/l) . ^>-^>-. ttziiy v^y^zmm Ltzt <nxh 

s . iiuts w*MMt;*3 ^ts 20 m Eummis 
£V2omm+2omffim&mzis^xi>. m-?%m% 

[00 6 5] *3*^*>*>S«tats ^StM4 7-5 4 

&mmizmMLtz? v--y^m<^mmm^Kt 
tmzz\ttf^z.&* -r%*>%. mmtfimm%)i)±5 
om&%nxTcom^. 2omfflmmtis£Tf2offigi+ 

2 ommmmmz^x. m^mm>t>ti%fr~>tz. 

-memmtozts^xit. 2ommmtint/ 
2 o&m+ 2 omwti&m&Wjizis^x . ^>y 
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2 0^Pb1+ 2 0B#|SBS&fg£fcVY-t . %^%\iWsbh 
tvfiro*^ ••/ vmticom&liO'efo -> tz . Lfctfo T . 

[0 0 6 6] *3*»fe*>36»S±dt:s HJS«55-57 

tc*jtt * ? y yywa. f y f-*s y ym f y 
>v < ltb ) £1—2 5 n&%cr>mmx* h^yizmm 
Ltzii cnx'h t. zzx\ -t^-x nmmMdza ^x. 2 
0 mmmrnm x tf 2 0 mm + 2 0 isra&mtctj v 

[0 0 67] *3 J: 3 fc. mmm55~-5i 

fc4i»t* F U f"*MU >«F U ( LTB ) £#8 

»9»*lfi*%J2Lt2 5* 
mxttmrns, 2 0 B$|3N»i&& it/" 2 0 BSISI+ 2 0 

mmmmmza^xh. &o # (its* tvtt^^. -v f 

[0068] it!RfiaJ9{±. HR«*«S<0^ 'J- 

^tf-fc-y NV8-2 5CLH) <0te*-C&9, ^U-- 

4fc, JttR^Jl 0-1 9 
(i. ?«^^£^*7)#-fe-y F^tflT"-* F LtzM&X 

s. mmizimm2 on. wm?>7v~-->7m <v- 
— tts? y --y 7bKK-33) xffM^xhh 

[0069] ELtO* 1 -4 <0lMBS»&«^-4 . 

y ymit&m. t w&mf-*w. v >m&tetr> 
mx#o . 0 ia*%tLh5 0 

T ii# 4 t < tt 0 . 5 MM.%&± 2 5 **%J3l"FC* 
0 . J: D L < 54 1 SS%tLh 2 5 SS%&TT& -5 

[0070] t3±<7>ztfrt>. *tsffiu yffih&m at 
9 ) . ££«*«t^Ey yBHk^fli (ftio) £?y 

^m. y vsKb^ft. * «*«f-*jE y >®ifc&*tf> 

F#ffltJ: 0 . ? y-->-^tfO y v-y bizmmt? 

-cz&zk x\ mjm#tnmamntt**&<z. t a* 

[007 1] Prissy ^lHI:^**>t«*« 



m y yiMb-^Hi*Jttt*i»-f-*ffi y v-^^w^-y f 
[0072] zcotzib, 9v--yrmmi i mtmmi 

m^^if*m±^H. ^-y K****<-t4ifc 
(VTR) ^^^I^^L^«BBia««PttS-#6^ 

[0073] e^ien^-y fjb? y-^>^T— 
[0074] :itn *«y y&fc-&m ut9 ) t 

lE#J-^'y Fffi? y-^V^x-To^riJBJb, ^cOS!) 

9 ) *fett*«f-*ffiu ym-it-^m (ftio) ir-ir^-r 
5 y-^y^-r^^rrsjs^ianK-y y- 

r^V>T^Bjt. %(r)%mt,z-r>\*XWR-t& . 
[0075] *»SJC*i1rVC , ffiflPTIBar^Wffi'J ^® 
-fb^-fti; LT«. «iHT, ffiyvKb'J^/K ffi'J^ 
ih'Jxf/P, WVyMbVZ. (2-x^^v- 

ffiuvsbux (>fyrn^7a-;i/) 
*ff*»*6. i.fcs iffl:. ffiffl^rffi^r^rig^^y^ 
iHH^jfc tt:{4. Wxif. h y f-^-ffiy vib u 
ij/Kltp), f y f-^y >i!F y ( lt 
b ) % f y f-*su yihyxf^ ( lte ) 3rira*fc 

[0076] *«sy ymk&m at9 > *fc{± 
fflf+i'j^Ht^ft (ftio) i±. ztiz'timkx 

m at9) com&m. 2Wj±e>im**&j>wtR& 
«i(ftio) ^za^j. sL<{«nmi«iii«t 
Wffiu^iwt;^* (-ft: 9) fc*«^sy ymit-^m 

[0077] *ffi«fc*Jft6 7 'J -xy/f-7idW 

#*S{4. #*L<|±, «f*ffi<0#ffi^lSfc 0 0 . 0 
lmg/m 2 ~500 0mg/m 2 X\ £*)iT£L<te 
1. 0mg/m 2 -2 0 0mg/m ! ^<IT. 

^-y HiCWmUfcO. *M HfcOJSWtcJB 

i£#£4-;t 4 i t T\ ^ y -—yy&cowMMmimcr> 
mm*?. mm?m{K$:m<c\bifihh. zzx\ 
mmii? >)--y^'r-r^mmm^. mmmz-s 

commizx *) . 9 v--y?m&tf^>%&wdmm 
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[0078] ? y -^y/f-T-cm-^lili'J >m 

urn. msizmmmzffim^&mm^ibmnLz&K 

[0079] fft#{4. »tt&tf#«tt£>7 4 

[0080] W«tt2:*-r-&««T-*Wf. M^i 

[ 0 0 8 1 ] ^-y U--V^**Sffi^-S± 

mmm. s < -r s fc . BMHrtMvs < * o „ ? u - 

[0 0 82] iOSftaW^ffittiLT. &tt 

*fi®BBa-C«jeS*i.-&'*"t« s F^fflSRa ( 1 ) 

a ( 2 ) toVvrJUTOJ: 3 tfgLfc. 
1 0 nmSRa ( 1 ) ^4 0 nm 
4 0 nmSRa (2) SlOOnm 

d<0 i o fct* i 1 J: 0 , iilE^Sf*^ tt-?hz\b 

[0083] mz, *%mzimt&? 

[0084] *f|BJT1i. fflr«K§r*l£-f # 

[0085] mtr±Ka**w*«fc i/cn. -awe 

k i. HTsjf y x-?- ix y f - p 7 ? v— V . *° 'J x^ u y-f 
/K tK y ss-ffc t'x y fc'o t'x/i^MBI. 



7Xf7?, T;P5xr>A, ii^rt'^#JR. 7;i/S-^ 
* £<0«£&. -fe^S'y^X.. #IS 

[0086] HKWfcfcL SS»l-r— TfctJV^T*<fflV^ 

7 7 -y 9 & i: <9 3 -r- ^ y ym 2r Kff S Z. b ^ 

mmbLxa. mm. mu^Mm^hu^-^^ 
t>oym%> LKimmm^wmizntx. mmm*%nz 

[0087 J W«lffcL<J±'€-<0KnfcR«5#i-6^-y 

[0 088] ®tt#©*t LTi±. r-FeOx (x = 
1. 33-1. 5) . Cofftr-FeOx (x=l. 
33-1. 5), Fe tfclZN i ttttC o 

<7 5%J2LL) fc-TS3»«tt^A, AiJW7i7^ 

9HZA1. Si, S, Sc, Ti, V, Cr, Cu, 
Y, Mo, Rh, Pd, Ag, Sn, Sb, Te, B 
a, Ni, Ta.W, Re, Au, Hg, Pb, Bi, 
La, Ce, P, Mn, Zn, Co, Sr, Bftb'CDW. 

[0089] tfz. immmiab vxmmztimm 
Mr^s^. uaR^-f*. sft^oA, s-fb-ty^A. 

a-S-ftife. ^+tyK, ^f- 

^fe. «-a«^-*>7"^-y^^rk% 

ttlBT* £ . 

[0090] -ItL^STSfflW^Sfa. 0 . 01-2 

Mmtrnt L^tK t&mzmtxni^M x<7>m%zm 
[0091] ^c^ffi. *»Bfl^*^*s?8»te^«*^ 

J^hco. *g-6*l, 9f«M, ^«K?ih£!L fel»v^ 

[0092] mmm. m/x-y 9 3— r y/itsu 

X'i>ffih%\\ ij-MVT-^y y9l±, Z<mm<,zJ: 0 . 
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[00 93] id-C. DBPPR**^'. 30— 150m 
1/lOOg. fftL<ti50-150ml/10 0g 
T\ ^im^WfiS-^l 50nm, #flfcL<Jil 

5~5 0nmT\ BETft^J:-l»Jt^ffla* i \ 4 0 — 3 

0 0m 2 /g. $?£L<{41 0 0 — 2 5 0m 2 / gTfo 

&i><7>ifi%)mre$>&. tfz. -k?mit. o. 1-10 

%. ^-yT^X. 0. 1-lg/cc, P H{±2. 0 

- 1 0 irHf-t U*. D B P^iM^V^-tfyX? y 

^ffitt^H < . < =0: %> UmmWfiM < & S . £ co 

[0094] pxtwko^ftzmz-tti-tfyy'? 

(RAVEN) 1250 (St2 3nm s BETI13 
5. 0m 2 /g. DBPPR?fi*5 8. 0ml/100 
g) . 1 2 5 5 (Si23nm 1 B ETflt 1 25. 0m 
2 /g. DBP(R?ftl5 8. 0ml/100g)« 10 
20 (SS2 7nra, BETfi9 5 . 0 m 2 /g. DB 
P«Rifc£6 0. Oml/lOOg), 1080 {W§>2 
8nm. BETI78. Om 2 /g. DBP®?ii6 
5. Oml/lOOg), 7— 10 3 5. 

1 04 0. 5-<y3 3 0 0. 7— 

7-^y7 8 0^i;', S^fx. nyy?*? 

(CONDUCTEX) SC (t@2 0nm, BE 
Tm.2 2 0. Om 2 /g. DBPPK?*A1 15. 0ml 
/l 0 0 8) TfcJ:^. «#-*>ttS#8 0 

(?3fl2 3nm. BETH 17. Om 2 /g. DBP 

^ft*i i3. om i/i oog) . =mtmm#2 

2B (Sg4 0nm, BETf5. Om 2 /g. DBP 
tiil3 1. Oml/100g). #20B (%tM4 
Onm. BETI56. Om 2 /g. DBPPR?fi*l 1 
5. Oml/lOOg) . ^-YtfvhWtfJv?'*- 
)VX ( BLACK PEARLS) L (ig24nm. 
BETI250. Om 2 /g. DBPPR**6 0. Om 
1 / 1 0 0 g ) . /7 7 ^v\"-;l/X8 0 0 (1S17. 
Onm. BETtf240. 0 m 2 /g. DBP»I7 
5 . Oml/lOOg) . /77 ?Jt—)VX 1 000. 
75 110 0. 7?7 ?a"-^X7 0 0 . 

X5 -y ?>f-;PX9 0 5=5ri:Ti>.ftV\, 

c o o 9 5 ] r—ycommmnmffi&z-zy ho 

[00 9 6] Av^n-bJftfflv^te^Wi: 

- b^pr/i^-^^fi-S*. f&ffcb-^-i&fcbx y 



gixf ^-r? 'jo-h d^i^*, ^r^y/ns 

-^-ftb'— U x 7 ? 7 y /HlXf/V- X 
MMI, ff-y^ffcb'x/K ig-fbb^Ux/-T^ , Jn^ 

h u/Hts^*. x? s*xv-r? y h y^fta-^ 

^>J b*x/UX^5— /K -fe/H3-Xf^#;. X-f- 
-/MSIi. x#df^«». «9S-fttt^y^^7^»M. 

[0097] fcfrTfc . SfCttSrWFtS fc S*VCV*4 

xwufymm. ^yxx^/nsit. r?yn-hu 

^-fe/Ha-xpg*. 7i/-;«, xsj«fMRII& 
[0 0 98] --T'. *£t=.fcoTtt, BafiftKS-ttf 

[0099] *%ffl<07 rtcfcut. £ 

ff#«W«JlfflJtR*f coffin. *ffltH*3c^S-iirSB 
WT\ y^"-y7=i-hSSrSttTi>«^vv 

h/lcDff#-«:0. 1-2. Ox(mt\ ffiLOiO. 3 
~ 1 . 0 ^ mX'fo 0 . l> . 

[oioo] *w&zs5^xm^&mmnk vxwm 

i)3-^^;k BiffirS^ttv-y 3->\ 7-y*^>- 
y 3 - . * tt-tf>ft<0 7 -y XjRMfHUI, XV*\s-7A 

;Ky/y3-/K r^df^^xxx/pfcit/'^js 

^. *y7i-;H-f/y, 7"/itT)V*r)VX.—T-!V^ 

~~2 4<7>Y>Ua—>m (^ti^ti^ms^A,Xh^m 
LX^Xbfr&h*^) . **R12~2 4C0lMR||g)» 

[0101] *%BBti3V^T«fflSti§«maiI6^xx 
TVM&fri: tT«. jfSRRl 2-3 2cO«aflMJ»^xx 

*>^V>) -CS) 1 ?. 0iJx{f. 7^Jyl. 

/^s-f->-s. xfryys. -^yxrry^. 

i?. yy— /Hl yyvw >-S5rk*^^xx.T-/K 
if;i/xxf^, rDt;nxf;K 'fyrnt/i/xx 
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xf/'jys^yf^, xf7>jy^7f;K x^r 
yyi?:*y^yK xxryy-SKy^y^yK xfr'j 

yB£7> d f>'XiHK $yx^yl?;*yf-/K S'JXf 

yBKy^y^/K ^s^yit/^S: £ 

[0102] RWRK. »M&jfcJWfc LT{±. 5fe^£7)^- 

[0103] *%mz&^xwjm<ni] -/TV yrmz 

x?A#vryyy^£#W£.*i&. i*f£ 
mtmnMi o ogpi-*re-s#'y:ry yy^jco^niix 
o. 0 5-10. oommtL<X'ontL<i±o. 

1 — 5. 0 OgPT- 

[0 10 4] >-7y#>v7°V>7'ffltLXt,&. r-*5> 

y y odf >-r u tvi^ n y y h * yy^ t-;i^ b y x 

bdf^^^y^fWf^^^Wti-^l^/S- (3,4 

y. r-^'y^F^fv-rotVl^hU^ ^1/^x^5: £" 
<7)x.#*z/i/ ; yyfciim^r -T 5 y r n tr/k b y x b 

f-;P>-'y ^yy^yts: Z'coT S/y7 y-fb£*^ r 
-y^rhrnbvwbyy h^i^y&fc'^x/i^ 
7hy5 yft-£*2: £" #>'»»C i> V i t tfXZ & . 
[0 10 5] *-b&# -v7>J y^MtLXte. ~7~ 
Yy—n-y'h^^^y^ -rhx-f y/n^yf^ 
y. fx C2- c (2-rs/xf;p) rsy] xyy 
U-hO C2- C (2-7Syxf;l.) r$y) xyy 
h-OD (2-rn;Vi/-Mf^->)A, Ml 

x(^y^^f*/x-h-o) 

M f-^-r^ t'X) y'MJfy-^^r^h- 
0" ) "rhy*X (2-7oyVl/-b) s^vf Fn-tf 
yf-y*-K fx (y^f/^xyr-fb-O" ) 
^Fx^fX (2-7QA;i/-h) >>VW Fo-e'yf-y 
F. h'JX {i/*71-)Vit-7*.7TA h-0~ ) (2 
-rn;\VF—F) j-f-VA.. fx (^y^-;l-*x 
7r^f b-0" ) C 1 , 2-xyyj**l— -F ( 2-) 
-0, 0' ] f^x^A, b 'M ( Kfy/Ky-fe>X 
^x**- F-o) ( 2-ro^y^-F) f-yx>> 
A, -rFx^X C2, 2 -b"X C (2-7n'C;m 

t>ti. ffi&tLxte, mcomim, yuyrrhKR 

TTS, KR46B, KR 55, KR 4 1 B , KR 
38S, KR 138S, KR 238S, 338X, 
KR 12, KR 44, KR 9 S A, KR 34S 



[0106] Tiv-^-^^^-/y°vyymbLx\±. 

t>mft>it. m&tLxii. vfc<7)m#m. ruyr?b 

[0107] &mw.mzm&-tz>irmt lxh. wm 
^^co-Mmmmx'^L. muf. u->v$.>v, #- 

Axy>yFS;K -tVX/n-. x-y* 
-„ j*Mx-y-. xyxF/l—y-% 

[0108] wes^M^^M^ftt. ^H'tea**± 
m*te£ZLxi>m*>^\ 

[0109] 3mfa±.^.<r>m*ii<r)-ffikt tT«i, xr- 
F??-3-K 7V-F3-F. fft 
ffiLn-F. x7W73-h, xy-fx'3-F. 
3-F, 'JA-xn-;l/3-b, y^fT^-F. F5 
yX7r-o-;W-h, ^f-rX F 3- F3: 

[0110] ^wm? 'J-xy/f-7li, J: Oifif 

S'Jtt&»7t:-y--i.7t* 5 F%i'^^:2m±«^ y^r^- 

- f u y y >y y *^ y >f v s^r*— kojk y ^~ 
;pryy Mt ^-mw»fe^tffit:i!fflT*i 

[0111] ^fc. *fHH-Ct±. -i yy751/-FM 

*-h«^*&*tt«^-K«. MU^y?y^yI 
[0112] ffi^Ji: LTJx. 9SF#«&Ky >f V s^T*- 

h^ixiiffi^ y y i/T*- f tfimfbti. zti&t 

y7*- h h Ltd h ;l-xy y y7*- h (TD 
I). 1, 3-^fyl'yi'Myy7^->s 1, 
SyVy^y^T^— 4,4' -y7i-/W?y 
y>fyy7*-b (MDI) . p-7iX/^yy7 
m-7xX/^yyj/7^-h, 1, 5— 1"7 

fc, IMW^y-f VisT*-hbLXii. *>.*cr**l> 
yiS4Vi/T*—h (HDD . yy7n\Jfy;M? 
y-JA VisT*— h . i^y D^fyy'f y i^T*— 
h % ^y*nyy^yy7*-h ( I PD I ) 

-f^ftfcLTJi. xfi/y/'j3-;k 1, 4-yyy 
i, 3-7^yy*-;K *^yf-;^y 
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>\ ^ »J * U if 5 s fWitt. 100- 
5, 0 0 0tfD|gH<?>fcO3&**F4U^ 

[0113] «flan<oi6Sn»i: LTii, a-* yy-mm 

cOMitX' 0 gp-~ 2 0 SMHRWC* 1, ifiKtiO 
-1 0gPT'#>§. S9R^MKft±Ttt. *^fft«fc 9* 

. £<9fc*>*Stt**3*«fc 0 1 0%~5 
0%3if»OflHl^*iHllrt-«<0*%*fl^C*4 . 

[oi 14] $^>(c d*u-f v^r*-h*»^»=5f*Wfc 

—8 o 'c<^mx'fm^m\tu.m : kmt^^:h z t 1 «t 

[oi 15]^. ±&ifc?v-->7'7— yzm^ 

[0116] -rsr;b*>, ±auc*iiy yiwk^ft* 
fci«r«w^ray y-fk^****^-*^ >;-- y^- 
rfc^S^y-^fc^SCli:* 5 ^.!.. 

•cs*. tfz, mmmmttxn, mm^^r—r 
ua—y— (vrt) ^-fjTtmx-t-v b"f—y°]y 

So 

[0 1 1 7] *W»5**fl*5rSlilflP«cov^T, 

[0 118] 4-f H ? y--y^f- T<50f^^ffi(CO 
*IB£1flfcf-SSBH£ilSELfc. 
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